In the title salt, (C 2 )] groups are arranged in sheets parallel to (010). Two crystal water molecules and two ethylenediammonium cations (one with point group symmetry 1) connect the sheets via O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds from weak up to medium strength into a three-dimensional framework structure.
In the title salt, (C 2 H 10 N 2 ) 3 [Pr 2 (SO 4 ) 6 ]Á6H 2 O, the Pr III cation is surrounded ninefold by five sulfate groups (two monodentate and three chelating) and by one water molecule [range of Pr-O bond lengths 2.383 (3) to 2.582 (3) Å ]. The [Pr(SO 4 ) 5 (H 2 O)] groups are arranged in sheets parallel to (010). Two crystal water molecules and two ethylenediammonium cations (one with point group symmetry 1) connect the sheets via O-HÁ Á ÁO and N-HÁ Á ÁO hydrogen bonds from weak up to medium strength into a three-dimensional framework structure.
Chemical context
In the course of a systematic search for new 'double salts' of simple secondary amines and mono-or divalent cations of various inorganic acids, the structures of (C 2 H 10 N 2 )[Li 2 (SO 4 ) 2 ] and (C 2 H 8 N)[Cu(HSO 4 )(SO 4 )(H 2 O) 4 ] have been described previously (Held, 2003 (Held, , 2014 . In continuation of these studies, lithium was replaced by trivalent praseodymium, yielding crystals of the title compound with composition (C 2 H 10 N 2 ) 3 [Pr 2 (SO 4 ) 6 ]Á6H 2 O.
Structural commentary
The asymmetric unit of the title compound contains three (SO 4 ) 2À anions, one and a half [NH 2 (CH 3 )] 2+ cations (the other half being generated by inversion symmetry), one Pr 3+ cation as well as three water molecules (Fig. 1) . The Pr 3+ cation is surrounded by nine O atoms from five sulfate groups, two of which are monodentately bonding and three chelating, and of one water molecule. The averaged Pr-O distance in the resulting distorted monocapped square-antiprism, [Pr(SO 4 ) 5 (H 2 O)], is 2.52 (7) Å . Praseodymium reaches an overall bond-valence sum (Brown & Altermatt, 1985) connects via a common edge and a common vertex parallel to [100] , leading to the formation of sheets parallel to (010).
Supramolecular features
Hydrogen bonds of medium strength involving water molecules as donor groups and O atoms of the sulfate anions as acceptor groups interconnect neighbouring [Pr(SO 4 ) 5 (H 2 O)] units. Together with relatively weaker N-HÁ Á ÁO hydrogen bonds of the ammonium groups atoms to sulfate anions, a three-dimensional framework is formed (Table 1, Fig. 2 ).
Synthesis and crystallization
The title compound was obtained by reaction of an aqueous solution of praseodymium(III) sulfate with ethylenediamine and sulfuric acid (18 mol/l) in a stoichiometric ratio 1:1:2. The title compound crystallized by slow evaporation of the solvent at room temperature in form of light-green crystals with dimensions up to 3 mm within a few weeks.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 Hydrogen-bond geometry (Å , ).
0.78 (6) 1.92 (6) 2.674 (5) 162 (6) O2-H21Á Á ÁO3
1.00 (12) 1.89 (12) 2.858 (7) 163 ( 0.88 (7) 1.92 (7) 2.758 (6) 158 (6) N1-H1CÁ Á ÁO13 iv 0.99 (9) 1.85 (9) 2.841 (6) 176 (7) N2-H2AÁ Á ÁO24 0.76 (7) 2.21 (7) 2.976 (5) 177 (7) N2-H2BÁ Á ÁO22 v 0.83 (8) 2.17 (8) 2.967 (6) 162 (7) N2-H2CÁ Á ÁO34 vi 0.94 (7) 2.20 (6) 3.020 (5) 146 (5) N3-H3AÁ Á ÁO2 vii 0.85 (7) 2.12 (7) 2.901 (8) 153 (6) N3-H3BÁ Á ÁO11 0.90 (7) 1.95 (8) 2.847 (6) 175 (6) N3-H3CÁ Á ÁO33 0.87 (7) 2.20 (7) 3.066 (5) 173 (6) Symmetry codes:
discernible from difference Fourier maps. Methylene H atoms were refined with a riding-model constraint, using a C-H distance of 0.97 Å and U iso (H) = 1.2U eq (C). Ammonium and water H atoms were refined freely. (Dowty, 2002) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Tris(ethylenediammonium) hexasulfatopraseodymium(III) hexahydrate
Crystal data Extinction coefficient: 0.0150 (6)
Special details
Experimental. A suitable single-crystal was carefully selected under a polarizing microscope and mounted in a glass capillary. The scattering intensities were collected on an imaging plate diffractometer (IPDS II, Stoe & Cie) equipped with a fine focus sealed tube X-ray source (Mo Kα, λ = 0.71073 Å) operating at 50 kV and 30 mA. Intensity data for the title compound were collected at room temperature by ω-scans in 180 frames (0 < ω < 180°; φ = 0° and 90°, Δω = 2°, exposure time of 10 min) in the 2Θ range 2.29 to 59.53°. Structure solution and refinement were carried out using the programs SIR97 (Altomare et al., 1999) and SHELXL97 (Sheldrick, 2008 (18) (5) 173 ( 
